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(54) [Name of Invt^ntion) Wava Motion Generator 
; (07) [Summary] 

. ' . tAJi:5ignment] To develop a v\/ave motion generator which is small and easy to maintain, 

t,^ofution;$^ Wsvo Motion Generator 10 comprises a circular Wave Receiving Base Plate 1, a cylindrical 
pio.TOloctric Element 2 positioned approximately in the center of the other main face of Wave Receiving 
Plalo 1 , Mounting Plate 3 which fastens and holds Piezoelectric Element 2 with Wave Receiving Plate 1 and 
an Enclosure Member 4 which covers the periphery of the side face of Piezoelectric Element 2 which is 
iipotcctd apart from the sido face, and Wava Motion Generator 10 which is fixed by adhering Mounting Plate 9 
; to Fixing EJai>e 5, 

[SoopO'Of clJ-Vim] 

(Claim 1] The wave motion generator transfers kinetic energy of waves to electric energy. It consists of a 
v;iivo receiving ba«^>e plato. which receives waves on the principal plane, and a piezoeteclric element, which is 
poriitioned on the other principal plane of the above-mentioned wave receiving base plate. It changes the 
dl.splacemi3int thcU occurs when the above-mentioned wave receiving base plate receives waves, to electric 

■ [Cl^irn 21 Tl ic w^iivo motion generator in Claim 1 has the above-mentioned wave receiving base plate which is 
a planft at the contact surface with the above-mentioned piezoelectric element. It is also characterised by a 
; spherlciil concave on the principal plane, 

. [L?vi)laited description of tlie invention] 

[0001] 

. * (fPiCKi of tho Invention] 

This inveri^ion reij^tes to a wave motion generator. 
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[0002] 

[filcUe of technology prior lo tlie invention] 

In convonlional technology, the following aro common: 

i) k gonerator that generates power by rotating, for example, waterwheels or propellers. 

ii) A yenorator that generates by rotation using vertical movement of floating objects in the vertical 
movement of waves. 

.[0003] 

[Prob|pm$ the invention tries to solve] 

Howover, Iho above-montioned ponventional generators both convert rotation to electric energy. That means 
(hey nfsod a rotating machine and, 'furthermore, a converter to convert rotation to electric energy, resulting in 
l!vi r'lO^d for a large siiie device. 
(0004] 

Tho surf:K;o Of the watorwheeLs and propellers need to be cleaned regularly because dirt on the watonA/heel 
and piopollcrs reduce the presssure from waves. In addition, they are usually complex In shape. 

toonaj 

Kurihcrmore, rotation of the rotating machine should be smooth, resulting in the need for maintenance of the 
?iKi^, which ts onc! of the reasons for the high cost. 

[0000] 

Tho puiposo of thir> invention i$ to resolve the problems mentioned above and to provide a wave motion 

Qcrnfjrator that is small and easy to maintain, 

(00071 

^[Mi^nnii to solve ll'ie problems] 

In ord*^r t6 meet the above-mentioned purposes, this invention is a wave motion generator that converts 
kinetic energy of waves lo electric energy. It consists of a wave receiving base plate, which receives waves 
on tho principal plane, ond a plozoelectric element, which is positioned on the other principal plane of the 
£?lKVya--rnei'ition(^cl wave receiving base plate, it changes the displacement that occurs when the 
abovo ^mentioned wave receiving base plato receives waves, to electric signals. 
(OOOB] 

wavo receiving base plate is characterised by a plane at the contact surface with the piezoelectric 
. elcmont and £^lso by a spherical concave on the principal plane. 
■ , [00091 

There^foro, sinc^ \ho wave motion generator is composed of only one wave receiving base plate and a 
pio/.oeloclric element, and furthermore, since the piezoelectric element itself converts displacement to 
cl^ctriQ energy, it is possible to reduce the entire size of the body of the device. 
[0010] 

tn ijciciition, instriilation of a concave on the principal plane of the wave receiving base plate reduces the 
ciijOi^pe of waves and Improves the efficiency of conversion of wave pressure to electric energy. It also 
enables sufficient wave pressure to be obtained even if the direction of wave pressure is not perpendicular to 
iho ptano of the wave receiving base plate. The conversion efficiency to electric energy can be stabilized, 
[0011] 

Furtii»;''rrriore, m.^iintenance, such as cleaning, is easy because the wave receiving base plate is a plane or 
cor-itirujous concavos. 
1001 J>) 

[Embodiments of the invention) 

Nnxt, the displciy by an embodiment of this invention is explained with reference to drawings, Figure 1 and 2 
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sf^gw \A/rive Motion Generator 10 as the first embodiment of thi$ Invention. Wave Motion Generator 10 is 
■ cDniposGcl of spherical Wave Receiving Base Plate 1, spherical Piezoelectric Element 2 installed 
Gppifoxjmalely in the center of the other principal plane of Wave Receiving Base Plate l , Mounting Plate 3 for 
liotjjlnq tiQhl Piozootectric Element 2 and Wave Receiving Base Plate 1, and Enclosure Member 4 which 
Cov<?rr>'lhe periphery of the side face of Piezoelectric Element 2 which is spaced apart from the side face, 
Wavo Motion Oonorator 10 is fixed by adhering Mounting Plate 3 on Fixing Base 5. 
[00i3]' 

* Cyjihdrical Pfezoeleclrio Element 2 fomis Electrode 2a and 2b on the upper and lower side respectively, 
. pplVirizOfl from tho top to the bottom or in reverse direction. 
[0014] 

When lh$ principal plane of Wave Receiving Base Plate 1 receives wave pressure, Wave Receiving Base 
Pliii^ 1 is displaced. This displacement of Wave Receiving Base Plate 1 is transferred to Piezoelectric 
E!cm'':>nt 2, where electric energy occurs. Wave Motion Generator 10 functions as a generator by extracting 
electric energy from Electrode 2a and 2b through a lead wlre» for example. (not illustrated). 

Next; rifjoro 3 shows Wave Motion Generator 20 as the second embodiment of this invention. Wave Motion 
Ganerator 20 is composed of spherical Wave Receiving Base Plate 21, spherical Piezoelectric Element 22 
in^ijIalK^Cl ^approximately in the center of the other principal plane of Wave Receiving Base Plate 21 . Mounting 
Piritto .23 for holding tight Piezoelectric Element 22 and Wave Receiving Base Plate 21, and Enclosure 
Mornbor 24 wh/ch covers tho periphery of the side face of Piezoelectric Element 2 which is spaced apart from 
tfiO.^ide face, Wave Motion Generator 20 is fixed by adhering Mounting Plate 23 on Fixing Base 25. 
[001 ej 

WiBVO Receiving Base Plate 21 is a plane at the contact surface with Piezoelectric Element 22, and is 
: jUt;i)ctt]red as a concave on the principal plane of Wave Receiving Base Plate 21 , 
[0Q.17) 

Cylindrical Piezoelectric Element 22 fornis Electrode 22a and 22b on the upper and lower side respectively, 
polifari^od from the top to the bottom or in reverse direction. 

VVhen tho principi^l plane of Wave Receiving Base Plate 21 receives wave pressure, Wave Receiving Base 
r^iale 21 is displaced. This displacement of Wave Receiving Base Plate 21 is transferred to Piezoelectric 
t:.tGin^ol22, where electric energy occurs. Wave Motion Generator 20 functions as a generator by extracting 
thi'^ (ilectric energy from Eioctrode 22a and 22b through a lead wire, for example»(not illustrated), 
10019] 

The structure of wave motion generators shown in the embodiments mentioned above is simple as shown in 
tiit^ figures, and tfie whoio body of the device can be reduced in size because the piezoelectric element itself 
cfJiwC'iris displacement Into electric energy. 

M.^intenance, such as cleaning, Is easy because the part that receives waves is a plane or one-way concave. 
• ' IW21] 

in ,^iddiiion, in the second embodiment, installation of a concave on the principal plane of the wave receiving 
bpi>.e' pUite reduces the escape of waves and improves the efficiency of conversion of wave pressure to 
Ofoctric energy. It also enables sufficient wave pressure to be obtained even if the direction of wave pressure 
14 (\o\ perpendicular to the piano of the wave receiving base ptate. The conversion efficiency to electric 
energy can also be stabilized. 
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U\ tf 10 wavo (ngtion generators mentioned in the above embodiments, Wave Receiving Base Plate 1 is round 
?;liaE>od, biit otIiGr polygons will do, too. Its sliape is not specifically restricted. The material is also not 
ftperitiod, l^lowovor, materials where the wave receiving base plate itself does not absorb any displacement, 
for oxamplo. a stainless steel board etc., is preferable. 
[Qim] 

A\f:0, tho shape of the piezoelectric element is not restricted lo a round column but any multiple pillar forms, 
for exafOpiG, a square pillar shape is sufficient. The piezoelectric element can be a multi-layer structure 
doponding on the purpose or usage, 
[00241 

ThQ ntounting plate and tho fixing base are separately formed, but they can be combined, meaning the fixing 
biV3>o can be used as a mounting plate. 

It ijj recommended thai material that can improve the waterproof property Inside the wave motion generator, 

$Mqh us silicon ring or silicon resin, be used as a sealant. 

[002Gj 

WaVO Motion Generator 20 shown in the second embodiment has Wave Receiving Base Plate 21 with a 
conc$ve, but it is also possible to make the whole part of Wave Receiving Base Plate a concave by 
veparcitely setting a convexly curved material on the principal plane of Wave Receiving Base Plate 1 as 
shown in the first embodiment. 
[0027) 

When a lafyc3 amount of power is needed, multiple wave motion generators of this invention can be placed 

connoQted lo each other on the fixing base Just like a tile veneer. 

[0028] 

[fiimci^ of the inventionl 

Sit'ico the wave rnotfon generator In this invention is thus composed of one sheet of wave receiving base 
pl^^lo *:^nd a plozoolectric element, and also since the piezoelectric element itself converts displacement into 
o!»ictric energy, the whole body of the device can be reduced in size. 
[0029] 

In csdtiition, Installation of a concave on the principal plane of the wave receiving base plate reduces the 
c^r^p^po of waves and improves the efficiency of conversion of wave pressure to electric energy. It also 
enables sufficient wave pressure to be obtained even if the direction of wave pressure is not perpendicular to 
tho piano of the wave receiving base plate. The conversion efficiency to electric energy can be stabilized. 
[0030] 

Fu^lh^'^rmore, maintenance, such as cleaning, is easy because the wave receiving base plate is a plane or 

continuoui^ concaves, 

(pnef explanation of the drawings) 

(figure 1] 

A view showing the structure of the wave motion generator by the first embodiment of this invention. 
[rigurB 21 

A .cf<)$s section^il drawing of A-A line in Figure 1 
[rigure 3) 

A plan view showing the structure of the wave motion generator by the second embodiment of this invention 
l!:xplanatlon of m4Jrl<s] 
•| . 2 1 W?Jve (deceiving Base Plate 
22 Piezoelectric Element 
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10. 1*0 Wave Motion Generator 



Figure 2 
Figure 3 
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